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EXPERIMENTAL EVOLUTION AMONGST PLANTS.' 

BY L. H. BAILEY. 

De Varigny has written a most suggestive book upon Ex- 
perimental Evolution, in which he contends for the establish- 
nient of an institution where experiments can be definitely un- 
dertaken for the purpose of transforming a species into a new 
species. " In experimental transformism," he writes, " lies the 
only test which we can apply to the evolutionary theory. We 
must use all the methods we are acquainted with, and also 
those, yet unknown, which cannot fail to disclose themselves 
when we begin a thorough investigation of the matter, and do 
our utmost to bring about the transmutation of any species. 
We do not specially desire to transform any one species into 
another known at present, we wish to transform it into a new 
species. . . . Experimental transformism is what we need 
now, and therein lies the only method we can use." 

This is a most commendable object, and I hope that the at- 
tempt will be made to create a new species before our very 
eyes. This is what most people demand as a proof of evolu- 
tion, and they are sometimes impatient that it has not been 
done; and it would seem, upon the face of it, that nothing 
more could be desired. When I reflect, however, upon the 
fact that this very thing has occurred time and again with 
the horticulturist, and consider that botanists and philoso- 
phers persist in refusing to see it, I am constrained to offer 
some suggestions upon De Varigny's excellent ambition. If 
I show a botanist a horticultural type of recent or even con- 
temporaneous origin which I consider to be specifically dis- 
tinct from its ancestors, he at once exclaims that is not a spe- 
cies but a horticultural variety. If I ask him why, he re- 
plies, " Because it is anl artificial production! " If I show him 
that the tvye is just as distinct from the species from which it 

1Abstract of an address before the Massachusetts Horticultural Society, Boston, 
Feb. 23, 1895. 
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sprung as that species is from its related species, and that it 
reproduces its kind with just as much certainty, he still replies 
that, because it is a horticultural production it cannot be a 
species. Iti what, then, does an accidental horticultural origin 
differ from any other origin ? Simply in the fact that one takes 
place under the eye of man and the other occurs somewhere 
else! It is impossible at the present day to make a definition 
of a species which shall exclude many horticultural types, un- 
less an arbitrary exception is made of them. The old defini- 
tions assumed that species are special creative acts, and the 
method of origin is therefore stated or implied in all of them. 
The definition itself, therefore, was essentially a statement of the 
impossibility of evolution. We have now revised our defini- 
tions so as to exclude the matter of origin, and thereby allow 
free course to evolution studies; and yet here is a great class 
of natural objects which is practically eliminated from our 
consideration because, unhappily, we know whence the forms 
came! Or, to state the case differently, these types cannot be 
accepted as proofs of the transformation of species because we 
know certainly that they are the result of transformation! 

Now, just this state of things would be sure to occur if De 
Varigny were to transform one species into another. People 
would say that the new form is not really a species, because it 
is the result of cultivation, domestication and definite breed- 
ing by man. He could never hope to secure more remarkable 
transformations than have occurred a thousand times in the 
garden; and his scheme-so far as it applies to plants-is es- 
sentially that followed by all good gardeners. Or, if the preju- 
dices of critics respecting the so-called artificial production 
of species could be overcome, he could just as well draw his 
proofs of evolution from what has already been done with cul- 
tivated plants and domesticated animals, as from similar re- 
sults which might arise in the future from his independent ef- 
forts. I am not arguing against the scheme to create a species 
before our eyes, but I am simply stating what has been and is 
the insurmountable difficulty in just this line of endeavor- 
the inability of the experimenter to satisfy some scientific men 
that he has really produced a species; for it is a singular thing 
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that whilst all biologists now agree in defining a species upon 
its tangible and present characters, many of them nevertheless 
act upon the old notion that a species must have its origin 
somewhere beyond the domain of exact history. 

This notion that a species, to be a species, must have origi- 
nated in nature's garden and not in man's, has been left over 
to us from the last generation-it is the inheritance of an ac- 
quired character. John Ray, towards the close of the seven- 
teenth century, appears to have been the first to use the word 
species in its technical natural history sense, and the matter 
of origin was an important factor in his conception of what a 
species is. Linnaeus' phrase is familiar: " We reckon as many 
species as there were forms created in the beginning." Dar- 
win elaborated the new conception-that a species is simply a 
congregation of individuals which are more like each other 
than they are like any other congregation-and with a freedom 
from prejudice which is rarely attained even by his most de- 
voted adherents, ie declared that " one new variety raised by 
man will be a more important and interesting subject for 
study, than one more species added to the infinitude of already 
recorded species." The old naturalists threw the origin of the 
species back beyond known causes; Darwin endeavored to 
discover the " Origin of Species," and it is significant that he set 
out without giving any definition of what a species is. I have 
said this much for the purpose of showing that it is important, 
when we demand that a new species be created as a proof of 
evolution, that we are ourselves open to the conviction that 
the thiing can be done. 

I have said that no modern naturalist would define a spe- 
cies in such terms that some horticultural types could be ex- 
cluded, even if he desired that they should be omitted. 
Haeckel's excellent definition admits many of them. In his 
view, the word species " serves as the common designation of 
all individual animals or plants, which are equal in all essen- 
tial matters of form, and are only distinguished by quite sub- 
ordinate characters." It is impossible, however, to actually 
determine if one has a species in hand by applying a defini- 
tion. One must show that his new type-if it is a plant-has 
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botanical characters as well marked as similar accepted spe- 
cies have, and these characters mlust show, as a whole, a gen- 
eral tendency towards permanency when the plant is normally 
propagated by seeds. He must measure his type by the rule 
of accepted botanical practice. If the same plant were found 
wild, so that all prejudice might be removed, would the bot- 
anist unhesitatingly describe it as a new species ? If yes, then 
we should say that a new species had been created under the 
hand of man; and this rule I wish now to apply to a very few 
familiar plants. In doing so, I do not wish to be understood 
as saying that I consider it advisable to describe these plants 
as species under the existing methods of botanical description 
and nomenclature, for, merely as a matter of convenience and 
perspicuity, I do not; but I wish to show that they really are, 
in every essential character, just as much species as very many 
other universally accepted species are. 

[The speaker then produced numerous instances of the evo- 
lution of forms of garden plants, in various genera, which are 
as distinct from their parents and from each other as accepted 
species of the same genus are; and these forms are as perman- 
ent, when. multiplied extensively through many years by 
means of the seeds, as these wild species are. " Here we have 
absolutely new and unique types, as De Varigny demands, 
and they are as distinct from each other and from their 
parents, in accepted botanical characters, as 'good species' in 
the same genus are from each other, and they perpetuate these 
characters as unequivocally as those species do. Moreover, 
we know definitely what their origins were, and they therefore 
answer all the purposes of experimental evolution. 

" All this is but another illustration of how tenaciously bot- 
anists still hold to the Linnaean idea of species, whilst they 
profess the Darwinian idea."] 

I have now brought to your attention a few familiar plants 
for the purpose of showing that what are, to all intents and 
purposes, good species have originated in recent years; and 
that, whilst botanists demand that the origination of species 
within historic times shall constitute the only indisputable 
proof of organic evolution, they nevertheless refuse to accept 
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as species those forms which have thus originated and which 
answer every demand of their definitions and practice. The 
proofs of the evolution of species, drawn from the accepted 
practice of the best botanists themselves, could be indefinitely 
extended. We need only recall the botanical confusion in 
which most cultivated plants now lie, to find abundant proof 
of the evolution of hundreds of types so distinct that the best 
botanists have considered them to be species; but other bot- 
anists, basing their estimate of species upon origins, have re- 
duced them or reincluded them into the form or type first 
described. Consider the number of species which have been 
made in the genus Citrus, comprising the various oranges, 
lemons, limes and the like. Recall the roses. The moss-rose 
and others would be regarded as distinct species by any bot- 
anist if they were found wild and if they held their characters 
as tenaciously as they do under cultivation. In fact, the 
moss-rose was long regarded as a good species, and it was only 
when its origin began to be understood that this opinion was 
given up. The earlier botanists, who were less critical about 
origins than the present botanists are, made species largely 
upon apparent features of plants, although their fundamental 
conception of a species was one which was created, as we find 
it, in the beginning. Yet, strangely enough, we at the present 
day profess to regard species as nothing more than loose 
and conventional aggregations of similar individuals and 
which we conceive to have sprung from a common ancestor 
at some more or less late epoch in the world's history,-we 
make our species upon premises which we deny, by giving 
greater weight to obscurity of origin than we do to similari- 
ties of individuals. 

The fact is that much of the practice of systematic or de- 
scriptive botany is at variance with the teachings of evolution. 
Every naturalist now knows that nature does not set out to 
make species. She makes a multitude of forms which we, 
merely for purposes of convenience in classifying our knowl- 
edge of them, combine into more or less marked aggregations 
to which we have given the name species. Now and then we 
find in nature an aggregation of successive individuals which 
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is so well marked and set off from its associated groups, that 
we think nature to have made an out and out distinct spe- 
cies; but a closer acquaintance with such species shows that, 
in many cases, the intermediate or outlying forms have been 
lost and that the type which we now know is the remainder in 
a continuous problem of subtraction. In other cases, it ap- 
pears to have arisen without intermediate forms, as a distinct 
offshoot from an older type. This is well illustrated in many 
remarkably distinct garden forms, which originated all at 
once with characters new to the species or even to the genus. 
I have mentioned such a case in the Upright tomato. Even 
the sudden appearance of these strange forms is proof that 
species may-originate at any time and that it can be no part 
of our fundamental conception of a species that it shall have 
originated in some remote epoch. Species-making forever en- 
forces the idea of the distinctness and immutability of organic 
forms, but study of organisms themselves forever enforces an 
opposite conception. The intermediate and variable forms 
are perplexities to one who attempts to describe species as so 
many entities which have distinct and personal attributes. 
So the garden has always been the bugbear of the botanist. 
Even our lamented Asa Gray declared that the modern gar- 
den roses are " too much mixed by crossing and changed by 
variation to be subjects of botanical study." He meant to say 
that the roses are too much modified to allow of species-mak- 
ing. The despair of systematic botanists is the proof of evo- 
lution! 

I repeat that mere species-making, in the old or conven- 
tional sense, is an incubus to the study of nature. One who 
now describes a species should feel that he is simply describ- 
ing a variable and plastic group of individuals for mere con- 
venience' sake. He should not attempt to draw the boundary 
lines hard and fast, nor should he be annoyed if he is obliged to 
modify his description every year. This loose group may con- 
tain some forms which seem to be aberrant to the idea which he 
has in mind; and it would seem as if he should be ready to call 
them new or distinct species whenever, from whatever cause, 
they become so much modified that it is convenient, for purposes 
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of identification and description, to separate them from the 
general type. Just as soon as botanists come to feel that all 
so-called species of plants are transitory and artificial groups 
maintained for convenience in the study of nature, they will 
not ask whether they are modified outside the garden or in- 
side it, but will consider groups of equal distinctness and per- 
manence to be of equal value in the classification of knowl- 
edge, wholly aside from the mere place of their origin. At 
the present time, the garden fence is the only distinction be- 
tween many accepted species and many discarded ones. 
The cultivation of man differs from the methods of nature 
only in degree, not in kind; and if man secures results sooner 
than nature does it is only another and indubitable proof of 
the evolution of organic forms. It is certainly a wholly un- 
scientific attitude to demand that forms originating by one of 
nature's methods are species, while similar forms originating 
by another method are beneath notice. 

If species are not original entities in nature, then it is use- 
less to quarrel over the origination of them by experiment. 
All we want to know, as a proof of evolution, is whether 
plants and animals can become profoundly modified under 
different conditions, and if these modifications tend to persist. 
Every man before me knows, as a matter of common observa- 
tion and practice, that this is true of plants. He knows that 
varieties with the most marked features are passing before 
him like a moving panorama. He knows that nearly every 
plant which has been long cultivated, has become so pro- 
foundly and irrevocably modified that people are disputing as 
to what wild species it came from. Consider that we cannot 
certainly identify the original species of the apple, peach, plum, 
cherry, orange, lemon, wine grape, sweet potato, Indian 
corn, melon, bean, pumpkin, wheat, tobacco, chrysanthemum, 
and nearly or quite a hundred other common cultivated 
plants. It is immaterial whether they are called species or 
varieties. They are new forms. Some of them are so distinct 
that they have been regarded as belonging to distinct genera. 
Here is the experiment to prove that evolution is true, worked 
out upon a scale and with a definiteness of detail which the 
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boldest experimenter could not hope to attain, were he to live 
a thousand years. The horticulturist is the only man in the 
world whose distinct business and profession is evolution. 
He, of all other men, has the experimental proof that species 
come and go. 
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